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（1） 正义反义调控 MrpC: 克隆了正义 mrpC、反义 mrpC 基因，构建正义




blotting 等实验发现对 MrpC 蛋白确实对藻的悬浮能力有一定作用，其中反义
的转化藻能使转化藻细胞聚集并上浮，说明 MrpC 蛋白表达差异可以改变铜
绿微囊藻的悬浮状态。 





载体的实验不理想，因此采用最新的 CRISP-Cas9 技术构建了 mrpC 基因敲
除的载体，进行 mrpC 基因敲除的初步探索。 
















As we know, "bloom" is due to the high level content of nitrogen and phosphorus 
caused eutrophication, resulting in excessive growth of algae in the lake 
[1]
 . 
Cyanobacteria blooms in eutrophic water quickly growth by occupying light, 
temperature, oxygen content and the most suitable surface. Thus the study of the 
mechanism of cyanobacteria in water "vertical movement" will give us further 
understanding to the water blooms. Microcystis aeruginosa PCC 7806 is the typical 
microorganisms in eutrophication of lakes and reservoirs in the formation of "blooms", 
Our previous study found Microcystis aeruginosa PCC 7806 could secrete MrpC 
protein, which could form nanofilament network in water thus have an important role 
in cell suspension. Thus further study on the expression level of MrpC will give us 
more imformation on the role of cell vertical movement and the bloom formation 
mechanism.  This study is aim to mrpC genetic operation in Microcystis aeruginosa 
PCC 7806 : 
(1) Antisense regulation MrpC: cloning sense mrpC, antisense mrpC gene, 
construct sense mrpC-pRL1383a vectors and antisense mrpC-pRL1383a vector,  
then triparental mating transfer the plamisd into wild Microcystis aeruginosa PCC 
7806, to obtain the transfermants on the plate containing streptomycin. By Electron 
microscope, suspension culture, microscopic observation, western blotting, it was 
found that MrpC proteins does have a role in the cell clony froming and suspension. 
The results show that, MrpC protein can promote Microcystis aeruginosa cell 
suspension. 
(2) Gene targeting vector: According to the the principles of homologous 
recombination, cloned upstream and downstream of the mrpC sequence, added kan 
resistance gene to construction mrpC homologous integration vector, transformed by 
electroporation, and seleted by Kan, some transformants may growth on solid BG-11 















the direct use of homologous integration vectors is not ideal, so we choose the most 
recent technology of CRISP-Cas9 to help constructing knockout vector in Microcystis 
aeruginosa PCC 7806. 



































1.1 铜绿微囊藻（Microcystis aeruginosa）PCC 7806 的概述 






















































1.1.2 MrpC 蛋白的发现及功能 
本实验室在实验中发现长期培养的铜绿微囊藻 7806 在换了新鲜 BG-11 培养
基后表现下沉，培养几周后又重新悬浮的奇怪现象，通过一系列的研究发现是铜
绿微囊藻自身分泌的一种蛋白 MrpC 是其中的关键所在：一定浓度的 MrpC 能使
藻细胞重新悬浮[25]，说明该蛋白和细胞悬浮有关。  




铜绿微囊藻的 mcyB 基因突变则会导致 MrpC 蛋白的过量表达，从而使得藻细胞
聚集；通过 western blotting 等免疫手段检测 MrpC 均为糖蛋白。纯的 MrpC 为白
色易溶于水和 PBS,不容易于有机溶剂，和所有蛋白一样重金属可使其变性，30 
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